Patterns and timing of recurrence after temozolomide-based chemoradiation for glioblastoma.
To determine recurrence patterns of glioblastoma treated with temozolomide-based chemoradiation. Pretreatment and serial posttreatment magnetic resonance imaging scans of 54 patients were retrospectively evaluated. Central recurrence (i.e., local progression) and the development of new (i.e., interval appearance of discrete enhancing lesion) in-field, marginal, and distant recurrences were assessed, with the pattern of recurrence of individual lesions defined relative to the 95% isodose line (D(95)). Distant recurrences were defined as lesions completely outside D(95), marginal recurrences crossed D(95), and in-field recurrences were completely inside D(95). At a median follow-up of 17 months, 39 of 54 (72%) patients developed recurrent glioblastoma. Among these 39 patients, central recurrence occurred in 80% (at a median of 7 months from diagnosis); new in-field recurrence developed in 33% (at a median of 14 months); marginal recurrences developed in 15% (at a median of 18 months); and distant recurrences developed in 20% (at a median of 11 months). The actuarial rates of central, new in-field, marginal, distant, and any new recurrences at 1-year were 46%, 15%, 3%, 14%, and 25% respectively, whereas at 2 years, the rates were 68%, 60%, 32%, 28%, and 66%, reflecting an increasing probability of new lesions developing at later time points. Ten patients developed subependymal recurrences, of whom 7 developed multiple subependymal lesions. Whereas central recurrence of glioblastoma treated with radiation and temozolomide predominates and persists over time, new in-field, marginal, and distant recurrences commonly develop, particularly at later time points in patients with longer survival.